Case presentation of a cervical spine fracture treated by kyphoplasty. The review of the case, especially the careful re-assessment of the x-rays reveals that the treatment goals have not been achieved (motion preservation, functional restoration of the vertebral body). The case report is an excellent example of our biased viewpoint in assessing our efforts.
The fracture type has been assessed correctly as an unstable split fracture (A2). This is well depicted in the Fig. 1a , b.
The fate of these fractures with conservative treatment would be a posttraumatic kyphosis with a consecutive spinal stenosis-this can be assumed on the preoperative MR ( Fig. 1b) and is more impressive on the axial views on the preoperative CT scan (and in the follow-up MR).
Therefore a surgical treatment appears clearly indicated. As there is no neurological compromise no urgent intervention is performed but the patient is scheduled for the next day.
Based on the fracture pattern both endplates are heavily injured (Fig. 1a) . The treatment of choice would consist in a segmental height restoration, reconstruction of the anterior column (iliac crest graft or cage) and stabilization with a plate. This treatment principle is very successfully applied for decades. The authors provide a well-balanced review of the literature regarding this topic.
The authors of the presented case decided for a kyphoplasty procedure instead of a fusion and preserve motion in order to avoid the problem of adjacent segment degeneration over time. The argument of adjacent level degeneration is valid without any doubts.
Is this fracture pattern appropriate to be treated by a kyphoplasty procedure and is it reasonable to expect that the motion can be preserved?
In a critical review of the CT scan, one can state that the lower endplate is displaced to more than 50% and the disc C5-C6 is not supported any longer. The volume that is lost due to fracture appears to be of about 50% of the whole disc. The upper endplate of C5 is preserved to a certain extent, but as visible on Fig. 1a there is a split and important indentation on the left hand side. This means that the disc lacks a stable support again.
The effect of the procedure can be assessed by the comprehensive postoperative imaging based on a CT an MR: the cement filling that was achieved appears correct. There is no critical leakage and the vertebral body is widely supported.
However, there is virtually no reduction visible. The presented pre-and postoperative CT scans show the same lower endplate deformity (Fig. 2a, b) . Also the upper endplate has not been elevated-the split is filled by PMMA.
The repetition of measuring of the individual values in my hands shows a kyphotic deformity of 13.1°preopera-tive and 11.0°postoperative. The segmental kyphosis measured between the lower endplate of C4 and upper endplate of C6 gives 3.7°preoperative and 2.5°postoper-ative (repetitive measures with the most reproducible landmarks available on the CT). In the postoperative MR, the segmental kyphosis measures 7.6°. These measures show first of all that the differences pre-and postoperative are very moderate. But it shows furthermore that there is a considerable variability in taking these measures and also it expresses clearly the fact of the investigators bias. This is even more pronounced by comparing the presented height parameters pre-and postoperative. The review of the CT scan gives a different appearance: preoperative: PVH = 1.62, MVH = 0.56, AVH = 1.0; postoperative: PVH = 1.64, MVH = 0.71, AVH = 1.2 (measures in cm). The measures are taken from another slice of the reconstruction (Fig. 1a, b) .
After an extensive careful review one has to state that there is virtually no reduction visible. The main goal, which would have been the restoration of the endplates and hereby preservation of the mobility has not been achieved. The follow-up X-ray shows a tendency to a spontaneous Fig. 2 The follow-up X-ray shows a tendency to a spontaneous fusion between C4 and C5 by a bridging osteophyte (b). Furthermore there is an important step off at the posterior wall between C5 and C6, which appears even more pronounced than on the preoperative Film (a) fusion between C4 and C5 by a bridging osteophyte. Furthermore, there is an important step off at the posterior wall between C5 and C6, which appears even more pronounced than on the preoperative film (Fig. 2a, b) . I would be afraid that the patient is going to develop a spinal symptomatic stenosis over time. Furthermore, the idea of preserving motion in such a severe destruction appears more a wishful thinking than reality.
What was achieved by this treatment modality? Possibly the cement reinforcement did prevent further a collapse of the vertebral body; otherwise, the goal of motion preservation seems not achieved. The segment C4-C5 is going to fuse spontaneously. At C5-C6, there is considerable cement leak into the disc space, which is one reason for a limited motion, additionally the spinal stenosis and the injury of the posterior rim of C6 is most likely preventing motion as well.
The case presentation also demonstrates the issue of the biased surgeon-the interpretation of images is wide-one can see only the positive and ignore the critical issues.
Vertebral augmentation techniques have definitely shown great advances in the treatment of vertebral compression fractures, however, for such a case in the cervical spine a classic anterior surgery, as I mentioned earlier has passed the test of time and would be the one I strongly recommend in preference over kyphoplasty of a cervical vertebra.
I thank the authors for contributing this case and supporting with the images.
